Biochemical characterization and transcriptional analysis of the epoxide hydrolase from white-rot fungus Phanerochaete chrysosporium.
The white-rot basidiomycetes Phanerochaete chrysosporium is a model fungus used to investigate the secondary metabolism and lignin degradation. Genomic sequencing reveals the presence of at least 18 genes encoding putative epoxide hydrolases (EHs). One cDNA encoding EH (designated as PchEHA) was cloned and expressed in Escherichia coli. Transcriptional analysis demonstrated that the transcripts of PchEHA could be detected under the ligninolytic and nonligninolytic conditions as well as amended with anthracene. The recombinant enzyme exhibits broad hydrolytic activity toward several racemic epoxides including styrene oxide, epichlorohydrin, and 1,2-epoxybutane, but with different specificity. Using racemic styrene oxide as the substrate, the optimal pH and temperature are pH 9.0 and 40 degrees C, respectively. The enzyme is not sensitive to EDTA, and is inhibited by H2O2, and several metal ions including Zn(2+), Cd(2+), and Hg(2+) at various extents. Several organic cosolvents including acetone, dimethylsulfoxide, formamide, glycerol and ethanol at 10% (v/v) cause slight or no inhibition of the hydrolytic reaction. More importantly, the recombinant enzyme displays distinct enantioselective preference to several chiral epoxides. The enzyme showed good enantioselectivity toward chiral styrene oxide with preferential hydrolysis of (R)-enantiomer. PchEHA is likely a novel soluble EH based on the sequence analysis and catalytic properties, and is a great potential biocatalyst for the preparation of enantiopure styrene oxide in racemic kinetic resolution.